Background
==========

Ulnar neuropathy is the second most common peripheral nerve neuropathy after median neuropathy, with an incidence of 25 cases per 100 000 men and 19 cases per 100 000 women each year \[[@b1-poljradiol-79-467]\]. Skipping (snapping) elbow syndrome is an uncommon cause of pain in the posterior-medial elbow area, sometimes complicated by an injury of the ulnar nerve. One of the reasons is a dislocation of an abnormal insertion of the medial triceps head over the medial epicondyle during flexion and extension movements. Others are: lack of the Osboune's fascia leading to ulnar nerve instability and focal soft tissue tumors (fibromas, lipomas, etc.). Recurrent subluxation of the nerve at the elbow results in tractional and frictional neuritis with classic symptoms of peripheral neuralgia. As far as we know, snapping triceps syndrome has never been evaluated with sonoelastography before.

Case Report
===========

A 28-year-old semi-professional left-handed tennis player complained of recurrent pain in the posteromedial elbow area. Tenderness over the medial humeral epicondyle was noted two months prior to the examination of the patient. Golfer's elbow syndrome was suspected, which occurs quite commonly and has a prevalence of 0.3--0.6% in males and 0.3--1.1% in women \[[@b2-poljradiol-79-467]\] and may be associated (approx. 50% of cases) with ulnar neuropathy \[[@b3-poljradiol-79-467]\]. However, the golfer's test was negative and the patient was directed to the radiodiagnostic unit where he underwent an elbow X-ray and US in a private clinic. The X-ray was normal. The US revealed a small amount of fluid around the medial epicondyle. The image of soft tissues was described as "without any abnormalities". The patient was prescribed anti-inflammatory drugs (diclofenac) and advised to spare the affected limb. After 6 weeks of rest, the patient returned to playing tennis, which caused all symptoms to recur within the following three weeks. Due to long-lasting pain that impeded his tennis play, the patient underwent a commercial MRI scan at our department. When golfer's elbow is suspected, it is a good decision to introduce MRI after a negative US result. In a study by Miller et al. \[[@b4-poljradiol-79-467]\] the sensitivity of US in detecting medial epicondylitis ranged from 64 to 82%, while the sensitivity of MRI was between 90 and 100%. The study was performed on 1.5 T (Siemens) device using an examination protocol proposed by the ESSR Sports Subcommittee (PD TSE axial/coronal/sagittal and T2 TSE axial/coronal) with additional T1 sequences (axial/coronal). The scan showed tiny fluid collections near to the medial epicondyle ([Figure 1](#f1-poljradiol-79-467){ref-type="fig"}). An unusual presence of the distal tendon of the medial triceps head was reported as an additional finding. The ulnar nerve was also slightly enlarged (7.5×3.1 mm). The described changes did not match the golfer's elbow. Consequently, the snapping elbow syndrome was suspected. Unfortunately, this syndrome can be confirmed only in a dynamic examination. We contacted the patient and advised him to get another US examination, as it was possible that the previous US was conducted without dynamic evaluation of the anatomical relationships in the posterior-medial elbow. Our suspicion was not confirmed by the patient who claimed that the procedure had been carried out correctly. Before the procedure, the Golfer's elbow test was performed and gave a negative result. However, we noticed a positive Froment's sign. As far as we know, snapping triceps syndrome has never been evaluated in sonoelastography before.

The examination (US and sonoelastography) was carried out using Toshiba (UIMV-A500A) 12 and 18MHz linear probes. Apart from the fluid, the only abnormality noticed in the classic elbow US protocol (ESSR protocol) was enlargement of the ulnar nerve to 19 mm^2^ with mild hyperemia inside ([Figure 2](#f2-poljradiol-79-467){ref-type="fig"}). A normal ulnar nerve in the cubital tunnel should be less than 9--10 mm^2^ in size \[[@b5-poljradiol-79-467],[@b6-poljradiol-79-467]\]. The immage suggested moderate neuralgia \[[@b6-poljradiol-79-467]\] which coincided with the McGowan \[[@b7-poljradiol-79-467]\] score of ulnar neuropathy. In the sonoelastographic examination, the nerve trunk was also stiffer than the one in the opposite hand. The common flexor tendon had a normal appearance. The additional band of the medial triceps head was less stiff as well ([Figure 3](#f3-poljradiol-79-467){ref-type="fig"}). These two different pictures might be easily explained. The nerve trunk underwent an active inflammation leading to an increase in the intra- and extracellular pressure, causing the nerve to be stiffer. Although the muscle band had no signs of hyperemia, it included hypoechoic areas slightly hyperintense in T2-w images on MRI, suggesting a mucoid/lipoid degenerative process. It was unclear whether this was caused by a simple ulnar nerve sliding or a movement-dependent dislocation of the abnormal muscle band, although the second case seemed more probable. Determining the cause of such changes was crucial for introducing appropriate treatment. Failure to recognize dislocation of the ulnar nerve and/or the medial head of the triceps can result in persistent, symptomatic snapping after an otherwise successful operation \[[@b8-poljradiol-79-467]\]. We introduced dynamic evaluation. A simple study merely revealed slipping of the nerve. When the study was repeated and counter-resistance was applied to the forearm, it revealed an almost simultaneous slipping of the ulnar nerve and muscle band over the medial epicondyle, with compression of the nerve by the medial epicondyle during that process ([Figure 4](#f4-poljradiol-79-467){ref-type="fig"}). Snapping sound, if present, was associated only with the dislocation of the muscle band. No other abnormalities were detected. The patient was instructed to visit a neurologist and orthopedic surgeon for further treatment.

Discussion
==========

Snapping elbow syndrome is divided into two groups, depending on the cause: intraarticular and extraarticular ([Table 1](#t1-poljradiol-79-467){ref-type="table"}). Skipping triceps syndrome is an example of the extraarticular syndrome and in a healthy population it is an uncommon condition \[[@b9-poljradiol-79-467]\]. It may sometimes be confused with other, better known ailments, like the golfer's elbow \[[@b10-poljradiol-79-467]\], present in this case.

A rare incidence of this syndrome is one of the reasons of it being under-diagnosed. Moreover, the majority of MRI and US protocols are based on a static limb position. Detection of the abnormality would have been impossible if the data had been collected only at one limb position. Another reason for misdiagnosis of the snapping elbow syndrome may be the lack of counter-resistance exerted on the limb or too high pressure applied by a transducer to the tissues \[[@b11-poljradiol-79-467]\].

Ulnar nerve subluxation is another important condition. Following the classification of O'Driscoll \[[@b12-poljradiol-79-467]\], cubital tunnel anatomy depends on the type of the cubital tunnel retinaculum. In a normal joint (type Ia and Ib), the roof is formed by Osborne's fascia. Less commonly, the ligament is replaced by the anconeus epitrochlearis muscle. Both structures stabilize the ulnar nerve position and prevent from subluxation. A complete absence of the retinacular tissue occurs only in a small number of patients (in an original study that was 1/27 patients). In type Ia/b and II elbow flexion it creates a reduction in the volume of the cubital tunnel and increases the extra- and intra-neural tissue pressure. Without them, the growing pressure of an elongating nerve dislocates the nerve over the medial epicondyle edge \[[@b13-poljradiol-79-467]--[@b15-poljradiol-79-467]\]. Repetitive traumatisation results in focal neuritis and clinical symptoms of ulnar neuralgia. Ulnar neuropathy is the second most common peripheral nerve neuropathy, right after median neuropathy, with an incidence of 25 cases per 100 000 men and 19 cases per 100 000 women each year \[[@b1-poljradiol-79-467]\]. It is important to distinguish the underlying cause to introduce adequate treatment. Failure to recognize dislocation of the ulnar nerve and/or the medial head of the triceps can result in persistent, symptomatic snapping after an otherwise successful operation \[[@b8-poljradiol-79-467]\]. Treatment options are surgical (e.g. anterior submuscular transposition of the ulnar nerve combined with or without minimal/partial epicondylectomy) or conservative (strapping, non-steroidal anti-inflammatory drugs) \[[@b16-poljradiol-79-467]\]. Apart from different types of snapping, more typical causes of ulnar nerve traumatisation/compression, such as the arcade of Struthers, anconeus epitrochlearis muscle hypertrophy or deep flexor aponeurosis should always be sought by the ultrasonographer. These conditions are mostly treated by simple surgical decompression \[[@b17-poljradiol-79-467]\]. However, if the MR examination does not reveal any of the above mentioned abnormalities, snapping elbow syndrome should be taken into consideration.

There were a few studies establishing usefulness of sonoelastography in upper limb nerve pathologies. The examination was usually performed for the median nerve in CPS (carpal tunnel syndrome) where injured nerve stiffness was significantly increased \[[@b18-poljradiol-79-467],[@b19-poljradiol-79-467]\]. There have been no studies on ulnar nerves, but the data collected in our study suggest that the ulnar nerve reacts similarly to the median nerve when it comes to mechanical traumatisation. Sonoelastography may be helpful in differential diagnosis of pain in the medial elbow area. Although there are no studies on the golfer's elbow we assumed that the sonoelastographic image of the common flexor tendon pathology is similar to the image of the common extensor tendon pathology characteristic for the tennis elbow. De Zordo et al. concluded that there is intra-tendinous softening in the common extensor origin in cases of lateral epicondylitis \[[@b20-poljradiol-79-467]\]. There were no sonoleatographic studies that focused on the distal triceps tendon and additional triceps band. However, taking into consideration the results of the studies on chronic Achilles tendinosis \[[@b20-poljradiol-79-467],[@b21-poljradiol-79-467]\] and lateral epicondylitis there is high probability that the image would be similar

Conclusions
===========

Quoting the poet "we need to know what we are looking for when we try to do that" is a great conclusion for this case. The reason why the snapping elbow syndrome was not diagnosed at initial US examination could be poor awareness of its existence or inappropriate technique of examination (application of firm pressure to the skin by the transducer) and lack of neurological symptoms.

Real-time sonoelastography could be valuable in the detection and distinction of medial epicondylitis from an unstable triceps tendon leading to snapping triceps syndrome. If the common flexor tendon origin is normal, but the triceps tendon is hypoechoic and shows intratendinous softening in sonoelastography, the diagnosis of the snapping triceps syndrome should be taken into consideration, even if the previously performed US did not revealed it.

![T2 image (left) and T2 FS presents small fluid collection in the medial epicondyle area (arrow). The ulnar nerve is moderately enlarged (arrowhead).](poljradiol-79-467-g001){#f1-poljradiol-79-467}

![Enlargement of the ulnar nerve to 0.19 cm^2^ compared to a normal right nerve (0.05 cm^2^). The left ulnar nerve is stiffer (green-red color) than the right one (arrow).](poljradiol-79-467-g002){#f2-poljradiol-79-467}

![Bifurcated medial triceps head. The additional muscle band has higher softness than the normal one (red color in sonoelastography).](poljradiol-79-467-g003){#f3-poljradiol-79-467}

![Dislocation of the ulnar nerve (\*) and an additional muscle band (arrow) over the medial epicondyle. (**A**) extended arm, (**B**) 45-degree flexion, (**C**) 90-degree flexion.](poljradiol-79-467-g004){#f4-poljradiol-79-467}

###### 

Snapping elbow syndromes \[[@b9-poljradiol-79-467],[@b10-poljradiol-79-467],[@b17-poljradiol-79-467]\].

  Intraarticular cause                                                                                                       Extraarticular cause                                                                          
  -------------------------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------
  Radiohumeral menisci interpositionInflammatory processSynovial plica impingementPosterolateral elbow rotator instability   Ulnar nerve skippingMedial displacement of the distal tricepsSnapping the brachialis muscle   Posterio-lateral rotator instabilityLateral displacement of the distal tricepsSnapping annular ligament over the radial head
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